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(54)[SeeBa>Sft' ^ 2/10 /<-v 

Mitmmmizwamtf* _ _ . . , 

C^-o ■ __ 

=f-<DTi&&tiLX~&'?X. ISIiW^CDM^ SlfdlUlU frlB^^X^*fc!*«IfB^<b 

misfc^ftiii-&-r(ciB^$*trt>'g)i»*JSii3iB®a)^m)t!io 

[I*3&lS5] MlBlim^^^PZTm^b^^I**Jl2J!jM^*^4(7)LNrH*M-IB«l<Z)^*4m 
[ft3fciI8] MlBIEm^fccfct/«tIIBSi!l«05^a)^«i:<tt-^^. ^ffif^7ktt»l!i^W 

[SgB^iW^fJB] 
[OOOI] 

mitma^m^ oetm^^xi^. z<D^izmm^tzm^ji'(Dm^w.mt2^^t 

fr^'mm&tf&mT&LxMmmi ozizmm^^mntLxcD^mts m<t&if*mm oe*^ 
Mitmm^o3\zyt&z*lZ>m<tm£^x<DWLmt\z. &*<Dtemmizt$i*x. m^^/^/ 

[0004] »®:H2-2H++2e (1) ^b»Hl:2H++2e-+(1 /2)02^H20 ■ -^2) 

^#:b^>^@io2flim(i±iB^<i)i~^ 

m^sis w^tu mtmm-\ o3mxit±u^(2) \^r^\z^.m^>tn=Ftmm^ 

t»7K^^fi!c-r^mm^SP&W5btL^o «K*MIi 02ffl)Jt?-hIB3Et(l )<OSP5(~<fey±fiSLfc7K 
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(54)[«M0>«fH«»life A 3/10 ^-V 



*-f+>(*, ^^©7jcfg^BlT'®{*^^«S¥»l^ioi £2i«u &<b#tf£i 03fiU]T*_tIE 

mmtoizm&+z£mz % nmttftfr*£f£®nz& j £frizwm<&&tf&&o mwmzit. 
is^mm&ztt&'mm&ttt. m^^mir^^\mnt^m^xm^L-t^zLt\z^)^ ± 

[0007] 

[ooo8]££C:, z<D«titl*. *y— K(KftJWWa>«WM#-e***fl.lWi--*>+i=*M»H: 
[00093**6*1** ^©J:dftl**tt«©ilH*»ft^*fcftfC3&**ifc*©^&y. 

[0010] 

^<tt.-*l-^<tt-^©*»^«*fi«^ x 4^t*1#tti:L^©^tlc«feyitBBtt 

[ooi 238iFiBis»«*5«fctKmmsi : f : i*. ffiumm±-£tz\tm&nm±iz i mmmk&?Tizmm£ 

*3K&l::&£jgC^«&«£A^fcy.i£^ 

[00 1 4]Sul5IE** : f-A<PZTliIA^>5:or^-C tcfct^o 

[001 5]lWIBBE**^-te«ktf i5Kfi»«©5%0)lWC<4:ti-*l*. #*<JS«fctf 7k#<B5*>(Z>'> 
[ooi 73*raffi«*^fc*UWIB*«i«©5*©d>fc<fc*-^*<» Ml^&7Kt*M£JII£*f -T<?> 

[oois]Hirffiia*tt*mA^>y=j->mfliA^^oTt^tj:t>o 

[00201KITI". *569!a>f£Jfil::-3l*"ClJiWr*. 12lT©KWI=tet^T. m®fcl*J&*4!£ 
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[0021 ]IS#JS1 lziama>^f§B^icfcoT(i. Mm;M^^l^*4mjt»i-fe;uo)**x / WP«ql^ 

zft,xuz>nfo&fom<r>wm. ^tzita^m^omm^n^z^x^ z<Dm.m^®<D 
frZypftfcommzft&irxmwLxt,^,, 

[0023]fi^«3lClB«l(D^B^ICfcor{*.lii)i«(*Ctt|Cjfil>#j(Dm@tM^lC^toL-C 
IEg£*u J:tflltt«»»lttl::£jl*. EE**^ l*«M«±l=#I**rt.W 

<Dmm&Wz-z>zkt)<x£z> 0 

{ooz4m^m4izmn<D^mmiz^x\t.mmu^ummm^mm^MLxiS7s^Lm 

^ic«kyB»**i««»*i=«fcy*w=aa*^©"Cs tgsii^t^^xt^i^^ 
ct<j:<fTact*<-e#-6. tot, «s»«ji!iA<ift«3S**©aiE«J»T»feort. mawspi^fc 
ft&i5tt&iz&m*zmmftm<Dmija&W5<'zttfi-(*&%o &tz. »<b»si=»-t*aai*, 

iz&jmmt&zktfx-zztzto* &&$L<j>*&m&mx.%>zt&x ! £z» &iz % mnmm\zm± 
ti&s*kLxco2tfm±-r2 > ?4istw*s— ii>aMnnmam*izit % wm*mu:*Bn& 
^ommz&y* mftis*<oi%&&ftokmzco2isx(Dfa&%?r : 5z\k&x£&<DX'. n&nmtt 
x<Dmmisx*&$&iCzktfx$z> 0 _ ^ ^ 

[0025]|i^^5lc|B«4©*^B^lcfcoT[*.Ee«^A<PZT(^>^^a>^rp v )^^t)'£c 

c<DPZTimi*s vouyjua*i=«fcya*w«i**j*a*w«i'*££#"e**« 

C0026]II^m6Jcia«6(7)*fgB^lcfcoT:(*> IE**^fc*tffiKl«©5"fca><Mj:<£ti--:*' 
«^©*fxaA*B*-ttr , &tz. ^^bSiJ1l<Bll-*R)c'r'S7K^I* J ?-a>«ib«5^BEm^*®^ 
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(54)imw<D%MmftwaL a 5/10 ^— v 



C(Z>*§-&, ^fiELfc7k^^*£tJt«*Ne.«IH«a)^fil$liy^<55:y, 7k#Bfc££§^f::f : rd-.bb< 
■C**o ftfc, C^T5S5»*tttl4. Mttflfcft*<70' )*Lt<D*,<D£*r*\ Z©«ka«:tS*14tt 

£LT5*1f btiSo #l^ s »*«9lcKtt©**WI=feoTI*.«*tt«aK^>Ua-->»03^6» 

[0029] 

[|&H©5*16a>»«]i2lTr=* *HSW©Sglfi©»fi6l=ot%T» HBi£#HBUi:j&«S>KH?"<&. 

[0030] mmmm^m it. *nma-mifoMm^to&m&nft3-mMm i m&o>&*t&tt 

j£Jf 19£. #-bib£ft«l«^7aBitttt4^. aMR«<©Stt«7©±f=H***tfcEE«*iF8 

t»*©iE** : F-8feeiiir*»iatt9ic«fey«i«*tLri^o 

[0031 ]HSl*57l4. ^(D^ll^l 8lC«fcy«m®&-feJU<0H#lwHS<**U ^(7>Sfl#*< 

aztc^y, *a«t-v?>*jftxe*j«&-rzt36<-c«. 

[0032]£0«»«»^WcfclxTI*s±Biim^ 

tU ±EIWbJW«3i:^^aaB14*4(Dia*IWb*l*fX3lE»6tLri^. 

^BI*^^^l^<^>5S^^ffll^CtA^^o^*4«*l^fclt^mm^^SJSl4ma<i:* 

*BHb'r-6c:ti=«feya»i*iRj©«tt36<«d>-rsfc«). msfc-m 

ffi*Stt£lRl±*-t*'<5CiJ&<-<?M. ±i4Lfc»ffifl!>iS£l::id\ Bt»*<501 m~2001 mSftlzft 
<5J:5r=:fMW*. Y^>^*[425°C-e5 x 1 0-2- 1X10-1 (t>- om)-lSft-e&SO)'C ± 
^}!IJl(DiLii®^^/=y<0fefitl40. 05-0. 4tjeftfc«. 

C0034]«»«2tecktf»<bffl«3.tt. Bi««t*m«Si6*«^fxtt«»iSi:<t5>/j:i^«*:^(=, # 

I4^7r-Th+I=l 0~30wt%<D6£#tt«fcLTfi:|#**iW*. m^JSJSlcl4m(8S/M 
«/JRlfc#X(D3«*B*&*H=*«rra&«tffc^ 

^®fi¥SI8l1 £ffi*LT»J*3F*l<&. «5LI*. «S»«2i:IMb*ta3<D2«t©««*>— H=J=yH 
ttX&mffKIKl 40-400kg/cm2SJS©ljaJET-C100~200 o C-e^h^UX-r 

£LTI4. 0~50i mi&X^UXfcVfcm^Cttf-e**. EEWaiiPSOTtfdfctt 
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(54)imW<D&W ^ 6/10 ^-V 

[0036]£fc. JE«*^8(*J1$1 0-501 m|I/£OPZTJ!A>t>& S^HaX^A, I&CD 
ifcMi-tl^faUi&s 300~600°C-e^i$-r^Zi:lz«fcy^btU'5o ^(D&s PZTjg±lC^/< 

n117)£ffll>5„ 

[0038]£f=. «*MS2£<J:tfBfl:*!l«3tt, Qtiy^lyiVMzZ. 6mg/'cm2a>e#JUir- 

50mm x 50mm(Z>jE7Jjf*fC<aj65TU 5%Nafion»jft(-^7Y*-><»JB*TiU3— 
^lc^ft?$-Brfct(D)^^Lr@i*^ : Fm<8MliI1 tifey dfrtt* 200kg/cm2(D)E73T* 
1 00°C(D^h^ , U^lt^LrL>^>o 

[0039]**>IC* iE®1mm<7>RJ^?L^3mmr B 1Pra-CtT*>&t>fc^>^>^^l' 
(DWUXi(f$1 Oi m)±|C. 201 m(DJ»*r=^»«. ***»IBT»te* 

yx^b>^fji/3— ju^e/^jux— ^t/u^pztiz^lti owt%&4au «#L-c»fcv^u£7V 
^a-n=j:y«#Lfcift, 4oo°c-ean&LTPZTig£#sa-r&o pzrgt±i=*/<**y 

[oo4o]jtK£E«*^8<o««iiaa9i*. jsLT<D<k3*«rt**-r*- *m«»*-b^n*. 
tt2€M, &fc&ni3£jE®£L-co. 4~o. 9vcDmiE^ai*i-r'5<z)'c%za)ai^imi£^*ii^j 

lC-^<DmaS1iJE(Vcc=3. 3 V) «»«2fc»fc«l«3i:a>IH©«»«a!l 
dJ*mHI4SEi!jffl«3Slsl^l 3[z*>A2j£*U JZOTiBI&fflmjJSlIlS&l 3I*ffi**T«»*h 21= 

EEW*?««i«*ffi(vp~2ov)*0felB;«. i-ei*EEm*«KMrr**l»« 

E*»*<Ml***l, BE**^«[tt»12l±A***tfcffi»l*flE*»lc(i6o-C. ;&lifitVp<omiE 
£E***8l::H]aDL i CBE*tlFf-8M»«o _ , ^ 

[0041 ]g2»z, -hiBjjfi^ttj^aii i te&xsmnm*mm&i2(ommtemf&&7*-to 

an it?i*. ■aBfflici4ic«fcya«* : i : -8***«fc«)a)tt»mEE«*vc. fc«fctflE«*^8 

teJ:tPTr3lzA***t«. fcfc\ H + OVntt«#**a!ia>*«» «*HHHa>*ttT?* 

[oo42i3fcic. EMm+mmm 2©»^sffit«. sm^^m^i*. bmewvc 

J&</\'fU><;U(-£:&fc(R#£lJt=t1 )Tr1 A<3j">U **L(=«kyTr23&<*>$*L*. CftfCfcy* SEl&ffi 

m^ias&i 3^e»^$&$4x^mffivpA<Tr2fc«tu*y7'^K;uL^L-ci±m^ ; ?-8(zB]jin$^. IE 

*t(B#^IJt=t2)Tr3A<^>Us H*3R^8a>«Wf*»J7'^hJI/U3J:^Tr3^LT:S[«aF*t. K 

«*^80>Ktfti*a*!«»i=wr*. _ ^ _^ 

[0043]@3lw, _htB|gi!imiE<t-^Vc, Vdfc«fctf limi?t^8lZ^2in£ftSmEEVpiezo£^-to 

[oo44]«s»«5fia>a<s«fisi=tei. x -ci*. ±EE«*^8i*si=SML-ctey* ccojim^s 

<D«Bii*«lb«7i=£yBMbffl«7fflice3i**i£ 0 c:fl>«^ 

Ms&ig7fo^i/jEm^8<7>sffiH*ffiiauTK<fc^x3iEK6fiii(ciitttzm^tt*o 

[0045]»Jfi»tSI=tet^r. ««l«7fcJ:i;iI«ll6- : F-8ttBHbffl«7fl|lcMLfc*<, JjgfME 
2#|[z@E^LT*,J:^o «:=b*b. «»«7*J»»«2lz»-r««k5l=****rx3(E»5rtl=BB«Lfc 
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(5A)imm^mnmt a 7/10 ^-v 



m&xt>. za>mwim\tmnmz^mwt^^tmzmi^m^mmnm^ &&xsm<mm3 
[0046] mmmz) m^t^mmrmom^m^m^Mmmo^mit^ ^m^.mx 

)im^15l*. 101 m<DPZTflgfc«£tf11ma>7;U£^A®*Sl6 > 17fr&tt4£U?£5- 

[0049] (*«g^tl3) ^5tt*H«g?f^(D@i*:^^^M^3N-m?t!ia>-b;Ufil^^-r^^^ 
fc<5„ H»Sl £(&ttlijfil;fc* «tM£7;}S<i:tf IEmf?i^8£20ffll,\ *-<DK-fi!l<Z>$ii£@5£SW 
1 8\z^m%LX. mt#m3k&f&Lti:l*&?lzl,tc&T*&>&o 

[oo5o]*h^^t*i*s mmmte&v&. i mm : ¥-8iimitMm3\z&Lx^tii^tzist>. mt#\ 
m3^(omtMis^<D^m^mmm^^umm.mm2tit^xiSc.m^ti^>o *tz. smik 
7t$£ifi£'mm=f-8izKW$:mfe&fti 8iz&mnz*ixi^tza>. mmtLxm^u *<»m. 
miz&vmtm&3^(DMm : £®>mBL<mz.ttfx>$& 0 «kor. mm^oa^m^tmzmm 
&m<»7k#(»m®L&tzit&itotemti^2^omffez%M?&ztwx'£%^ $p>ic % m^nx- 
*-*#»ki » mnmz^umitmm3t)^mftitti^m^K^m^mw}^ti:^<Dx\ mm 
mmi te&xfmMMm2iztei^xnm&fom\zw*zhz&£<»&Wto&i8.tf* ^mmmmx 
ittm\zt£v^mmz£zu?frv&<tmote%Mf&<tez> 0 
[oo5i]**>\ *mmi&B\zt$i\x. z.<DMmm.7t$&xjiE. i mm : ?8<Dm&£t>\zM j t>Lx&*& 
@sami 8izM wmLtzmffLtLxt&i^ mmmtm^u^t 8t*-&imirz>z\t 

[0052] (nss^^4) ^mm^mxit. mwim^ism^m : f-8(D^u<t : b-7i<omm\z^ & 

xfK. , mm=f L 8&-mzft%&Ltz®.s zLfoz\zisvzj-yffiMiz&&m*fe&m&mi,tz&x&z>a 
[oo53]v'jn->^i3Mii. it&teJb^c <t¥to\z*fg&X'&z>®0ftm&Gir%>i>^ *mm 

^^TM*^iziiSflft14^iS^(W*aj^275 0 c)T^3-;uttvy=j->^flgxv;ui>3>^mL^r 
;u>^;uvij=i— >^flg (jkl/ • ^r«73-^>>7*t/'jzi— > (tfc) §!L shs 1 o v ^x~;u 

ibjt25moi%)^^*Q;g^Lr. 3— ^^vmmm&M&*z>» m^tz^-^^mm^. 
m^umiWL7tmmm=^8o-m'tuzmzm.^tz^ ms-ciBtF^m^-r-So cti^i 

[oo54]^n»^-eii. vU3->^fli«BS(DjS7K3ajmi^y> si&«7So^i;jim0T8± 

(D7K^*<7KjiS ! Kf^y^l' N f-tos Mr«7(DS»lzJ:**#l**fl>a!i*rt<Gl±"*"<6. v'J 

[0055] 

'i=roz.ktfx>$z> a -ztz. izmm^MMmzis^frft&mmxz&nmTi&w-t&^kiz* 
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[##<Dtftsni . 1 01 mvmn* nmnrnz. 1 02 &#Mi3. 1 03 mumm*. 1 04 nx* 

ilig14^«R5. 105 «»^St»6. 106 IHb?W:tfX3iES&7 &Kiffi8 JEWm^ BIMh1S&10 
tt»»Wlia«Hi ;"R^Ui*SPi2 BEMWtttVl3 B»JMBB»14 BBfflicis »B 
fflBE«*^16, 17 TJb5^^Am^18 B£ffitt1 9 ttfeK&B 

[H33B2(PB»BH»fcfett'Sfr»g>gg^1-a»iaT?&^c 
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